This paper introduces the notion of 'psychology-compatible' to refer to elicitation mechanisms that do not interfere with the psychological processes behind the phenomenon being studied. Its importance is demonstrated with one of the most commonly used mechanisms in experimental economics, the multiple-price-list, where subjects answer yes/no to their willingness to pay each of a set of prices. Four experiments that manipulate how valuations are elicited show that the Uncertainty Effect, which occurs when people value a risky prospect less that its worst outcome, reliably fails to be replicated with the multiple-price-list. This is proposed to occur because such elicitation (i) facilitates the identification of dominated alternatives and (ii) induces a more analytical processing of information. A modified elicitation method that should not have such consequences, where (the same) prices are presented sequentially rather than simultaneously, reliably does replicate the Uncertainty Effect, and so do open ended elicitations.
Introduction
When selecting a mechanism for eliciting preferences or beliefs, economists are primarily concerned with whether it is "incentive compatible", that is, with whether it is in respondents" best (selfish and monetary) interest to answer truthfully.
Once incentive compatibility is satisfied, the decision of which specific mechanism to use is typically determined by convenience, be it of obtaining more data from a given number of subjects, of arriving at easier-to-analyze dependent variables, or of employing measures that are easier to explain to subjects. This approach implicitly assumes that all elicitation mechanisms lead to the same set of elicited preferences and hence research findings.
While it may be inevitable to in one way or another influence revealed preferences by having subjects partake in a study, the notion of "psychology-compatible mechanisms" put forward in this paper is of elicitation mechanism that do not influence the specific mental process likely to be behind the phenomenon of interest.
One way in which psychology-compatibility can be violated is when elicitation mechanisms have different effects on elicited preferences across conditions; when rather than having a main effect, such as anchoring all valuations up or down, the artifactual consequences of the mechanism interact with the manipulation of interest.
Ex-ante examining the psychological compatibility of a mechanism is less straightforward that its incentive compatibility, the latter is a theoretical construct while the former at least partially an empirical one. Nevertheless, understanding the psychological underpinnings of existing framing effects can provide useful guidance. This paper provides a concrete example of the importance of employing psychology compatible mechanisms, focusing on the Uncertainty Effect, which occurs when people are so risk averse that they value a risky prospect below its worst possible outcome (Gneezy, List, & Wu, 2006; Simonsohn, 2009) . For example, in Gneezy et al.
(2006) subjects paid $26 for a $50 gift certificate for a local bookstore, but only $16 for a 50:50 lottery that paid for either a $50 or $100 certificate.
If the Uncertainty Effect is caused by an emotional or automatic response to risk, as conjectured by both Gneezy et al. (2006) and Simonsohn (2009) , then an elicitation mechanism that leads to a reduction on the reliance of such responses would not be psychology-compatible for studying it, as it would impact how people respond to the risky prospect but not to outcomes to be received with certainty. One of the most commonly used elicitation mechanisms in experimental economics, the multiple-pricelist, is likely to have just such impact on automatic/emotional responses.
The multiple-price-list consists of presenting subjects with a list of increasing dollar amounts, in a table-format, and having subjects indicate whether they would be willing to pay each amount (e.g., "would you pay $5 Yes/No, would you pay $10 Yes/No, and so on).
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Presenting numerical stimuli side-by-side has been shown to induce people to think more analytically, even on subsequent and unrelated questions (Hsee & Rottenstreich, 2004; Small, Loewenstein, & Slovic, 2007) , and to be more sensitive to differences in magnitude or scope among options (Hsee, 1996; Hsee, Loewenstein, Blount, & Bazerman, 1999) . In addition, by providing a list of possible answers, the multiple-price-list may induce subjects to use the range of values to construct a 1 Multiple-price-lists can and are also be used to elicit probabilities or any other variable of interest. reasonable answer (Parducci, 1965; Schwarz, Hippler, Deutsch, & Strack, 1985; Sudman, Badburn, & Schwarz, 1996) . For instance, subjects may implicitly (or explicitly) place the low and high prize on the table and select a number in between as their valuation of the lottery, effectively eliminating stochastically dominated answers from the consideration set.
In sum, the psychological mechanisms hypothesized to be behind previously documented framing effects (joint vs. separate evaluation, and decision based on calculation vs. feelings) imply that the multiple-price-list may lead to lesser risk aversion by reducing the impact of an automatic/emotional negative reaction to uncertainty, and/or by providing a decision aid that highlights that very low valuations of the risky prospect are stochastically dominated. In other words, these experiments show that when asked through an open ended elicitation for their willingness-to-pay (WTP), people value a risky prospect below its worst outcome, but they do not when asked trough an multiple-price-list procedure.
If, as hypothesized, this discrepant set of results is explained by the side-by-side presentation of prices in the multiple-price-list, then the Uncertainty Effect should again be replicated if one were to modify the multiple-price-list so as to present prices sequentially, one at a time, rather than simultaneously.
Consistent with this conjecture, Experiments 3 & 4 successfully replicate the Uncertainty Effect with a sequential variation of the multiple-price-list, where the same Yes/No questions are asked in the same order, but one at a time rather than all simultaneously on a table format, using in effect a multiple-price-sequence rather than a multiple-price-list .
Furthermore, consistent with the notion that the multiple-price-list eliminates the Uncertainty Effect by affecting how the risky prospect is valued, the WTPs of the low- In studying the properties of the multiple-price-list elicitation, this paper is related to (Andersen, Harrison, Lau, & Rutstrom, 2006; Anderson, Harrison, Lau, & Rutstrom, 2007) who examined its robustness to skewed lists of prices, and increasingly finer grained ones, finding it was generally robust to such modifications. 2 An important distinction with these papers is that they examine variations of the multiple-price-list that maintain its table format and hence the source of it proposed failure of being psychology compatible for decision affected by non-analytical factors such as emotions or intuitive reactions to risk.
In examining the robustness of the Uncertainty Effect to modifications in experimental design, this paper is related to (Keren & Willemsen, 2009; Rydval, Ortmann, Prokosheva, & Hertwig, 2009; Simonsohn, 2009) , which attempted to replicate the findings of (Gneezy, et al., 2006) . Keren and Willemsen, and Rydal et al. failed while Simonsohn succeeded. Simonsohn provided an explanation for the failure to replicate by Keren and Willemsen; in a nutshell, the authors introduced selection bias into their statistical analyses by selectively dropping observations from the lottery but not from the low-prize condition. The current paper provides a likely explanation for Rydal et al."s failure to replicate the Uncertainty Effect: they employed multiple-price-lists in their experiments.
The remainder of the paper presents the results from four experiments. 
Experiment 1 -Open ended elicitation

Design of Experiment 1
As a baseline study, this first experiment elicited preferences by asking only open-endendly for subjects" willingness-to-pay ("what is the most you would pay?"). It was designed to examine if the Uncertainty Effect would be replicated using "physical" rather than "verbal" lottery descriptions.
Physical lottery descriptions provide a tangible representation of the randomization procedure. For example, rather than describing "a lottery ticket that gives you a 50 percent chance at a $50 gift certificate, and a 50 percent chance at a $100", a physical lottery description might consist of a throwing a die which pays $100 if one rolls a 1,3 or 6, and $50 if one rolls 2,4 or 5. Physical lottery descriptions avoid the need to use probabilities and eliminate possible ambiguities as to whether a $0 outcome is possible.
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The focus on physical lotteries was motivated by (Rydval, et al., 2009 ), who conjectured their greater transparency may have caused the failure to replicate the Uncertainty Effect in their studies. Experiment 1 here includes three different physical lottery descriptions with a binary outcome. To accommodate these with a reasonable number of subjects, each answered three willingness-to-pay (WTP) questions, in counterbalanced order (all other experiments in this paper obtain a single WTP per subject).
Subjects were assigned to either a certainty condition, where they indicated WTP for each of three low prizes to be received for sure, or an uncertainty condition, where they indicated WTP for playing each of three binary lotteries between a low and a high prize (see appendix for original materials).
The three lottery descriptions were: (i) Blindly choosing one of two envelopes (ii) Drawing a ball from an urn containing 50 red and 50 blue balls.
(iii) Drawing a ball from an urn containing 37 balls, an unknown number of which are red and the rest blue.
The prize sets were (a) a gift certificate for $50 or $100 at Barnes and Noble, (b) a three-course meal for two or four people at nearby high-end Asian Fusion restaurant, and (c) one or two sweaters from the University bookstore.
Valuation under certainty vs. uncertainty was hence varied across subjects, while the prizes being valued and the lottery type employed varied within subject. In order to counterbalance order, twelve different combinations of stimuli were created. These are presented on Table 1 . *** Table 1 *** The table shows, for instance, that in the first combination of conditions, participants indicated their WTP for a $50 certificate, then for a restaurant meal for two people and then for a university sweater. Combination 2 had the prizes in the same order but rather than valuing them under certainty, participants valued first blindly choosing between two envelopes (with one gift certificate each), then drawing a ball from an urn with 100 balls (getting meal for two through a red ball and for four through a blue ball), and lastly drawing a ball from an urn with 37 balls (getting one sweater through a red ball and two through a blue one).
Procedure for Experiment 1
Subjects provided hypothetical valuations as part of a sequence of studies conducted at the Wharton behavioral lab, in exchange of a flat payment fee of $10 (n=101). Participants were assigned sequentially to treatments to ensure a balanced number of observations: the first participant was assigned to Combination 1 in Table 1 , the second to Combination 2 and so on. The experiment had a web-based interface and took place in a lab with cubicle separators between subjects.
All subjects answered the question "What is the most you would be willing to pay?" by typing a number into a textbox. After submitting their WTP they were presented with the next valuation and were unable to go back to the previous question.
Results from Experiment 1.
Cumulative distributions are arguably the best way to examine data from Uncertainty Effect studies because they allow the detection of such an effect even if some subjects do not exhibit it, while central tendency measures of WTP (e.g., mean or median) may obfuscate a significant presence of the UE because the valuation of those not exhibiting the UE cancel out that of those who do (see Simonsohn, 2009 ). Each valuation-subject is an observation (n=301) and hence standard errors were clustered at the subject level. The regressions were estimated both through OLS and through quantile regressions at the 25 th , 50 th and 75 th percentile of WTP.
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The results are reported on Table 2 . The point estimates of all three lottery dummies are negative and significant, indicating that the lottery is valued below the lowprize (the excluded category). For example, the average WTP is about $13 lower for choosing blindly between two envelopes containing a $50 or $100 Amazon gift certificate than it is for a $50 Amazon gift certificate to be received for certain. *** Table 2 *** Having established that the Uncertainty Effect is obtained when using physical lottery descriptions, further ruling out the possibility that the existing evidence of the Uncertainty Effect is the result of subjects not understanding the possible consequences of the risky prospect, Experiment 2 begins examining the issue of central interest to the present paper, the impact of different elicitation mechanisms on elicited preferences.
Experiment 2 -Open Ended vs. Multi-Price-List
Design and procedure for Experiment 2
Experiment 2 shared most design features from Experiment 1, with subjects completing a hypothetical valuation question as part of a series of experiments at Wharton"s behavioral lab (n=199).
The key differences are that only one prize set and only one lottery description were used. The prizes were $50/ $100 Amazon.com gift certificate, and the lottery consisted of choosing blindly between two envelopes containing those prizes. Subjects were randomly assigned to conditions, rather than based on arrival order as in Experiment 1, and each subject indicated a single willingness-to-pay (WTP).
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The key manipulation was the elicitation mechanism. Subjects were randomly assigned to be asked for their valuation through an open ended question, as in Experiment 1, or through a multiple-price-list elicitation. The same list of prices was used for the low-prize and lottery conditions; it ranged between $5 and $100 in intervals of $5.
Subjects answered Yes/No to their willingness to pay each of the 20 prices.
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The experiment was a between subject design; each subject valued either a lottery or a low-prize item, through an open ended question or multiple-price-list elicitation.
Results and discussion for Experiment 2
Figure 2 plots the cumulative distributions of WTP for the low prize and the lottery, separately for both elicitation techniques. Figure 2a shows that using the open 7 Experiments 2 and 3 were carried out in Qualtrics before the option to force a balanced number of observations was available, resulting in a markedly uneven number of observations across conditions. 8 Neither here nor in experiments 3 or 4 did any subject switch from saying No to a value to saying Yes to a higher value.
ended format, Experiment 2 replicated the Uncertainty Effect, though it is less widespread than in Experiment 1.
The fact that the c.d.f."s cross in Figure 2a exemplifies Having found in Experiment 2 that the Uncertainty Effect is not observed when valuations are obtained using the multiple-price-list method, Experiment 3 seeks to assess the reliability of this finding and to examine if eliminating the feature of the 9 Concluding that some people value the lottery and the low-prize nearly identically because the lower part of the c.d.f."s overlap, implicitly treats an x th percentile valuation in one condition as the same subject as the x th percentile valuation in another condition (this is known as a "rank invariance" assumption). While this is a very strong assumption that is almost certainly false, it is a conservative one for our purposes. If rank invariance is violated, then some of the percentiles in the left end of the lottery distribution correspond to subjects further to the right of the low-prize one, and hence some subjects do value the lottery less than the low prize.
multiple-price-list that is hypothesized to be psychologically responsible for this effect "brings back" the Uncertainty Effect. Only one prize set was used: a $50 or $100 for Barnes and Noble. Subjects were randomly assigned to conditions leading, unfortunately, to a fairly unbalanced distribution of participants across them (no data were eliminated for the analyses). However, all this evidence is obtained through hypothetical questionnaires. The fourth and last experiment sets out to replicate Experiment 3 in an incentive compatible setting.
Results and Discussion for Experiment 3
Experiment 4 -Multiple-price-list vs. multiple-price-sequence under incentive
compatibility.
Design and procedure for Experiment 4
The general design of Experiment 4 is very similar to Experiment 3. Two key modifications were introduced to accommodate incentive compatibility.
The first consisted of specifying exactly how the price paid by subjects would be determined. In particular, one out of every twenty subjects was randomly chosen to have her decisions count for real. Those subjects received $90, in addition to the $10 flat participation fee. The willingness-to-pay of these subjects were compared to a pre-set price, unknown to the participants until the end of the study. If the WTP was higher than the price, the subject purchased the item at the pre-set price, keeping the dollar difference between the $100 they received and the pre-set price. If their WTP was lower than the price, they kept the entire $100 and did not purchase the item.
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The second modification consisted of the randomization procedure behind the risky prospect. In light of the fact that subjects may be suspicious of choosing from two closed envelopes, a die thrown by the subject herself was used instead; subjects rolling a 2, a 4 or a 5 would obtain a $50 gift certificate for Barnes and Noble, those rolling a 1, a 3 or a 6 would obtain a $100 one.
Subjects, then, were randomly assigned to express their WTP for either a $50 gift certificate for Barnes and Noble or for throwing a die which would result either in a $50 or $100 one. All subjects indicated their WTP answering Yes/No to dollar amounts ranging between $5 and $100 in intervals of $5. These dollar amounts were presented simultaneously using a standard multiple-price-list elicitation, or one at a time in the modified multiple-price-sequence one.
Results for Experiment 4
A total of 93 subjects participated in this experiment. Figure 4 plots the c.d.f."s of WTP for the four conditions, Figure 4a for the multiple-price-list elicitations and 4b for the multiple-price-sequence ones. They show that incentive-compatible Experiment 4
replicates the finding from hypothetical-valuations Experiment 3; a sizable Uncertainty Effect is obtained with multiple-price-sequence but not with a multiple-price-list.
10 Multiple-price-list elicitation are often implemented in a way that the elicitation mechanism doubles as the price determining one, such that one of the prices in the list is chosen at random to count for real. Doing so in this context would not be desirable at it would introduce another difference with the control condition. Figure 4a shows that, using the multiple-price-list, the median valuation of the 
General Discussion
Psychology-Compatible mechanism design
This paper puts forward the notion of psychology-compatible mechanism design.
An elicitation mechanism is said to be psychology-compatible if it does not influence the specific mental process likely to be behind the phenomenon of interest for a study.
Research examining the effect of X on Y through psychological channel M employs a psychology-compatible mechanism if M is not affected by such mechanism. Multipleprice-list elicitations are proposed to be psychology-incompatible for phenomena that involve psychological processes other than purely analytical ones, such as emotions or intuitive responses, particularly if such processes are present in only one of the conditions of interest. They are also not psychology-compatible for findings that involve participants failing to realize an appealing option is dominated by another one, if the table on which prices are display facilitates identifying so, as is the case for Uncertainty Effect studies.
An important component of the message of this paper is that the impact of elicitation mechanisms on preferences are at least partially predictable by considering existing evidence, mostly from psychology, on the microfoundations of framing effects.
In the present paper, for example, the multiple-price-list was hypothesized to increase the valuation of risky prospects based on psychological research that showed that the side-by-side presentation of numerical stimuli leads to more analytical processing of information (Hsee, 1996; Hsee, et al., 1999; Hsee & Rottenstreich, 2004; Small, et al., 2007) , and on research showing that respondents use alternatives provided by experimenters as decision aids for answering questions (Parducci, 1965; Schwarz, et al., 1985; Sudman, et al., 1996) .
These two psychological consequences of employing multiple-price-list were considered before the data were collected and, in fact, with them in mind was the multiple-price-sequence elicitation conceived of. This is not an instance of what is sometimes referred to as "psychology mining", where a puzzling finding is explained expost by searching for confirmatory evidence within an existing repository of effects.
Which answer is 'right'?
If different mechanisms lead to different answers a natural question to ask is which is the right answer. If the Uncertainty Effect is present with one elicitation but not with another, is it a real phenomenon?
An agnostic approach is to consider answers as just different, neither right nor wrong. A more satisfying answer is arrived at if one considers external validity. If the purpose of an experiment is to understand behavior outside the laboratory, then elicitation mechanisms that better emulate contextual influences outside the lab should be considered as more likely to be "right" (Levitt & List, 2007; Loewenstein, 1999 These are high on external validity, of course, as people do often choose and sometime bid in their everyday lives, but they never express their preferences through multipleprice-list elicitations, except when in an economics experiment.
The future of the multiple-price-list
The results from this paper suggest that the multiple-price-list reduces people"s reliance on intuitive processing of information and their propensity to choose dominated alternatives. This does not necessarily mean we should stop using the multiple-price-list.
The evidence also showed that the multiple-price-list had no impact on the valuation of the $50 gift certificate, for which these two effects are inconsequential. One rule of thumb might be to use the multiple-price-list for tasks that are supposed to be analytical anyway, but not for studies that seek to examine the role of emotions, intuitions or of errors leading to dominated decisions.
Having said that, the multiple-price-sequence retains the appealing design features of the multiple-price-list without the additional psychological luggage. In particular, it can double as part of the incentive compatibility operationalization; one can still tell subjects one of their answers to the multiple-price-sequence will be chosen at random.
Unless the real world behavior of interest in some way resembles the multipleprice-list, then, it seems reasonable to stop using it as an elicitation procedure, and to use instead the multiple-price-sequence if needed.
Appendix 1 -Instructions for Experiment 1
Two envelopes "Imagine that you can pay to participate in the following task. In front of you there is a bag containing two envelopes, one has a <low-prize> and the other a <high-prize>. If you participate in the task you get to blindly choose one of the two envelopes.
What is the most you would be willing to pay to participate?___"
100 Balls "Imagine that you can pay to participate in the following task. In front of you there is a bag containing 50 red balls and 50 blue balls. If you participate you get to draw one ball out of the bag. If it is a red ball you win a <low-prize>, if it is a blue ball you win a <high-prize>;
37 Balls "Imagine that you can pay to participate in the following task. In front of you there is a bag containing 37 balls, some of which are red and the rest are blue, but you do not know how many are of each color. If you participate you get to draw one ball out of the bag. If it is a red ball you win a <low-prize>, if it is a blue ball you win a <high prize>
Low-prize for certain "Imagine that you could buy a <low-prize>.
What is the most you would be willing to pay for it?___"
Low prize -open ended "Imagine that in front of you there is an envelope which contains a $50 gift certificate for Amazon.com good for the next 2 weeks.
If you were offered the opportunity to buy this certificate, what is the most you would pay for it? "
Open ended condition had a textbox next to question Multiple-price-list condition presented the same table shown above.
Appendix 3 -Instructions for Experiment 3
Instructions for multiple-price-list are identical to those of Experiment 2.
For the multiple-price-sequence:
Uncertainty -multiple-price-sequence "Imagine that in front of you there is a bag containing two envelopes:
-One contains a $50 gift certificate for Barnes and Noble good for the next 2 weeks. -The other a $100 gift certificate for Barnes and Noble good for the next 2 weeks.
We are interested in how much $ you think you would pay for the opportunity to blindly choose one of the two envelopes.
We will ask you a series of yes/no questions inquiring about specific dollar amounts:
Would you pay $5 for it? __ Yes __ No "
(upon clicking on next, they were asked for $10, then for $15, and so on)
Low-prize, multiple-price-sequence "Imagine that in front of you there is an envelope which contains a $50 gift certificate for Barnes and Noble good for the next 2 weeks.
We are interested in how much $ you think you would pay for such envelope.
We will ask you a series of yes/no questions inquiring about specific dollar amounts: Would you pay $5 for it? __ Yes __ No "
Appendix 4 -Instructions for Experiment 4 <Page 1> General Instructions
In this experiment you will be asked to indicate your willingness to pay for something that will be offered for sale.
Five percent of participants will be randomly chosen to have their decision count for real.
Those 5% of participants will also be given $90 each (in addition to the $10 show up fee).
There is no deception in this experiment. Everything you have and will be told is in fact true.
<Page 2>
Determining the price and outcomes We will compare the price you indicate to be willing to pay to a pre-set price.
If you indicated a higher amount, you purchase the item at the pre-set price.
If you indicate an amount lower than that price, you do not make a purchase.
The price will be revealed after you complete the questionnaire.
Given this procedure, it is in your best interest to reveal the price you really feel you are willing to pay. <Page 3 -Low Prize condition> The Purchase Decision The experimenter has a $50 gift certificate for Barnes and Noble.
You will be offered the opportunity buy it.
Your decision is to indicate how much you would be willing to pay to do so.
We will provide you with a series of yes/no questions to elicit your willingness to pay.
The highest amount you answer Yes to will be considered your maximum, and will be compared against the pre-set price.
<in the multiple-price-list subject then saw a table with prices between $5 and $100 in increments of $5, in the multiple-price-sequence they were presented with the same prices, one at a time, as done in experiment 3> <Page 3 -Uncertainty condition> The Purchase Decision The experimenter has a regular 6 sided die.
You will be offered the opportunity to throw it.
If you do, and you roll a 1, a 3 or a 6 you will get a $100 gift certificate for Barnes and Noble. If you roll a 2, a 4 or a 5 you get a $50 Barnes and Noble certificate.
Your decision is to indicate how much you would be willing to pay to throw the die.
<in the multiple-price-list subject then saw a table with prices between $5 and $100 in increments of $5, in the multiple-price-sequence they were presented with the same prices, one at a time, as done in experiment 3> Notes. Subjects valued either three binary lotteries for a low and high prize, or the three low prizes with certainty. Figure 1a plots the distributions of WTP in the raw data. Figure 1b plots 
